Abstract
multidrug efflux pump has in the physiology of the environmental opportunistic to the respective operon encoding for these MDR systems (27-30).
76
The unregulated overexpression of an efflux system not only contributes to antibiotic 77 resistance but may also have pleiotropic effects in the bacterial physiology. We have other effects might be due to the unregulated extrusion of intracellular compounds,
83
some of which may be relevant for the ecological behaviour of P. aeruginosa (33).
84
Indeed, different studies have shown that overexpression of MDR efflux pumps may 85 challenge the P. aeruginosa quorum sensing (QS) response (34-37), which is in turn 86 determinant for modulating several physiological processes in response to population 87 density (38).
88
In P. aeruginosa, the QS-signalling network consists of three main interconnected 89 regulatory systems: Las, Rhl, and Pqs, which synthetize and respond to the autoinducers
homoserine lactone (C4-HSL), and the 2-alkyl-4(1H)-quinolones (AQs) Pseudomonas biosynthesis and the MexGHI-OpmD efflux pump has been described to be regulated 146 by this phenazine (54). As shown in Figure 2A , the expression levels of the tested genes 147 are lower in the nfxB* strain than in PAO1. In addition, the expression of these genes is 148 restored to PAO1 levels upon mexD deletion in the nfxB* strain, further confirming that 
166
In contrast to the strong variations in expression of PQS-related genes, the activity of 
175
The production and accumulation of PQS and HHQ in both supernatant and cellular 176 extracts decreased in the nfxB* mutant ( Figure 3A ). This effect is directly dependent on
177
MexCD-OprJ activity, since PQS/HHQ accumulation was restored to nearly wild-type 178 levels in the nfxB*ΔmexD strain ( Figure 3A) . Interestingly, the proportion of HHQ 179 present in the supernatants with respect to cell-extracts is different among the three
180
strains. As Figure 3B shows, the nfxB* mutant has a higher supernatant/cell extract AQs observed in the nfxB* strain, ultimately resulting in a defective QS-system.
188
Overexpression of MexCD-OprJ produces minor effects in the synthesis of 3-oxo-
189
C12-HSL and C4-HSL autoinducers.
190
Since the Las, Rhl and Pqs regulation systems are highly interconnected (61-63), we shown in Figure 6C , anthranilate supplementation does not restore PQS/HHQ 239 production to wild-type levels in the nfxB* strain. In addition, our results indicate that 240 the nfxB* strain continues to extrude HHQ at higher levels than those observed in the 241 wild-type strain under these conditions ( Figure 6D ).
242
We entertained the possibility that a higher anthranilate concentration was needed to 243 restore AQs production to wild-type levels in nfxB*. To this end, we supplemented LB 244 medium with up to 4 mM anthranilate and analysed the activation of the pqsABCDE 245 promoter in real-time in both PAO1 and nfxB*. As shown in Figure 6E , a higher by the nfxB* strain.
269
It is worth mentioning that, although the nfxB* supernatants exhibit a delay in AQs Figure 7C ) suggests that PQS could also be a MexCD-OprJ substrate.
340
To sum up, here we show that the AQs production is affected by the increased efflux of
341
HHQ by the MexCD-OprJ RND system overexpressed in the nfxB* ciprofloxacin-342 resistant mutants that are sporadically isolated from ciprofloxacin-treated patients (28).
343
As a consequence, expression of the Pqs-regulon, which also comprises those PqsE- strain was measured at 37 ºC using a multi-plate reader.
407
Whole genome sequence of the nfxB* strain and generation of a nfxB*mexD 408 mutant.
409
The nfxB* mutant was fully sequenced at Parque Científico de Madrid using Illumina 410 technology as described (89). Two ≈1000 bp DNA regions adjacent to the fragment of 411 mexD to be deleted were amplified by PCR using the primers listed in was incorporated into E. coli S17-1λ pir by transformation. Introduction of the deleted 418 allele into P. aeruginosa nfxB* was performed by conjugation using S17-1λ pir
419
(pEX18Ap-ΔmexD) as donor strain as described (90). mexD deletion was confirmed by 420 PCR using the primers described in Table 2 .
421
Analysis of the production of QS-regulated virulence factors.
422
The secretion of elastase and protease IV was measured following the methods 423 described in (55 which were incubated 16 hours at 37 °C.
429

RNA extraction and real-time RT-PCR.
430
RNA was obtained using the "RNeasy mini kit" (QIAGEN) as described (34). After AQs were detected by TLC as described (94) 
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